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^compound of formula (I) (or a pharmaceutical^ acceptable derivative thereof): 



NHR B 




(I) 



wherein 



R A is hydrogen, or an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety; 
R B is an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety which comprises one or more 
phosphorus-containing moieties; 

R c is hydrogen, halogen, an alipWic, heteroaliphatic, aryl, or heteroaryl moiety, or -ZR ( 
wherein Z is -O-, -S-, or NR f wherein each occurrence of R without a further alphanumeric superscript is 
independently hydrogen, or a substituted or un^jbstituted aliphatic, heteroaliphatic, aryl, or heteroaryl 
moiety; 

R D is hydrogen, halogen, an aliphatic, heteV^oaliphatic, aryl, or heteroaryl moiety, or -ZR; 
wherein in each of the foregoing groups each >liphatic or heteroaliphatic moiety may be 
branched or unbranched, cyclic or acyclic and substituted^ unsubstituted, and each aryl and heteroaryl 
moiety may be substituted or unsubstituted; 
with the following provisos: 

(A) (1) R D is a moiety other than one comprising a substituted or\nsubstituted arylene moiety (in 
which up to two methine carbons may be replaced by nitrogen aton>s), a C3-7 cycloalkylene moiety 
(which may contain nitrogen atoms in place of up to two ring carbons\an indanylene moiety, or a 
1,2,3,4-tetrahydronaphthylene moiety; or (2) R D is a moiety other thaXone terminating in a cyano 
25 group or in an N-substituted or unsubstituted amino, amidino, guanidino onguanidinoalkyl group; 



(B) in compounds in which R c is H, OH, halogen, alkoxy or cycloalkoxy group\of 1 to 6 carbon atoms 
(which alkoxy and cycloalkoxy groups can be substituted with phenyl) or amine, which can be 
substituted with phenyl or with alkyl or cycloalkyl groups of 1 to 6 carbon atoms, Vid is benzyl, 
30 phenyl or C1-4 alkyl, optionally substituted with oxygen (e.g. in the form of an ethe\ or alcohol), IS 
a moiety other than a heteroatom- and halogen-substituted derivative of a 3 to 8 carbon cycloalkyl, a 1 
to 10 carbon alkyl, a 6 to 13 carbon aryl, or a 7 to 14 carbon aralkyl moiety in which th^ heteroatom is 
selected from N, P, S and O; and. 
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1C) (1) at least one of R A , R c or R D comprises a phosphorus-containing moiety; (2) R c is covalently 
attached through a C-C bond to the carbon atom at ring position 2 of the purine ring system;^oT(3) R B 
comprises a phosphorus-containing moiety other than -P(0)R J R J ' where R J and R J ' are independently 
OH, aikoV, arylalkoxy, aryloxy, alkylcarbonyloxy-aikoxy, arylalkylcarbonyloxyalkoxy, NR k R k ' f mono- or 
di-alkylamin%carbonylmethyloxy f (di-aryl-alkylaminocarbonylmethyloxy, arylamino, a D- or L- amino acid, 
N-alkyl)piperidiKe-4yloxy, 2-methylsulfonylethoxy, 1,3 thiazole-2-ylmethyloxy, 3-pyridylmethyloxy, or 2- 
((di-alkyl)amino)ethoxy, where R k is H, alkyl, cycloalkyl, cycloalkylalkyl, or aryl or arylalkyl (1-5 carbon 
atoms of the aryl ringSmay be replaced with N, O or S), or R k and R k ' together with the atoms that 
connect them form a rinVsystem (which can also contain additional N, O or S atoms and which can be 
saturated or unsaturated). 



2. The compound of claim 1, w<herein the phosphorus-containing moiety in is an aliphatic, 
heteroaliphatic, aryl, or heteroaryl grou^ which comprises at least one of the substituents set forth in 
1 5 Series II: 



20 



25 



30 



K 
II 

YR 1 



*YR 




K 



1 " 5 

|^M X R 2 / R1 



wherein each occurrence of K is independently -O- or -S-; 

each occurrence of Y is independently -0-, -S-, -NR- or a chenSical bond linking R 1 to P; 

each occurrence of R (without a further alphanumeric superscript) Fs independently hydrogen, or a 
substituted or unsubstituted aliphatic, heteroaliphatic, aryl, or heteroaryl moiety; 

each occurrence of R 1 is independently a substituted or unsubstituted aliphatic, heteroaliphatic, aryl, or 
heteroaryl moiety, or, except in YR 1 moieties in which Y is a covalent bora, R 1 may also be H; 

each occurrence of R 2 is independently R 1 , -PK(YR 1 )(YR 1 ) f -S02(YR 1 ) or -C(Oy^R 1 ) 

each occurrence of G is independently -O-, -S-, -NR- or M x ; 



35 



each occurrence of M is independently a substituted or unsubstituted methylene moiety, and any M-M' 
moiety may be electronically saturated or unsaturated; 

each occurrence of x is independently an integer from 1 - 6; and, 
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occurrence of My is independently a methine group or a lower alkyl moiety which contains a 
me?taine group and optionally may be further substituted. 



3. The Compound of claim 2, wherein the phosphorus-containing moiety in is an aliphatic, 
heteroaliphatic, ajyl, or heteroaryl group which comprises at least one of the substituents set forth in 
Series I la: 



O 



o o 

II II 



H » 

R 1 0 \ y R 1 YR 1 YR 1 



VfS, fi \ ? s J 



YR 



6 %J>. 



M: 



"OR 



Ike V|"m^I > ^YR 1 ^I^N^I^YR 
L R YR 1 YR1 YR 1 R YR 1 



11 



ila 



wherein each occurrence of R 6 is an independently selected aliphatic, heteroaliphatic, aryl, or heteroaryl 
moiety. 



4. The compound of claim 3 in which R 1 is H or lowe^alkyl; M is -CH2- -CH(OH)-, -CH(halo)- 
or -C(halo)2~; R^ is lower alkyl and R is H. 



20 



5. The compound of claim 1, wherein R B is any of the aryl orsheteroaryl moieties of Series III: 



O: 3 

^r^T>0(YR 1 )(YR 1 ) 




PO(YR 1 )(YR 1 ) 



GR 



GM X R 2 




-R 3 




-j — R 3 
N 



R PO(YR 1 )(YR 1 \ R PO(YR 1 )(YR 1 ) 



R^xGT N PO(YR 1 )(YR 1 ) 




'0(YR 1 )(GR 2 ) R 2 




PO(YR 1 )(YR> 




|_C^X_ R 3 ^j£^N^ R 2 Mx j^t N f^ R p o(YR 1 )(YR 1 ) ^X,^^ 



POfYF^XGR 2 ) 



R 2 ""^PO(YR 1 )(YR 1 ) 



R 2 PO(YR 1 )(YR 1 ) 



ill 
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^herein each occurrence of Y is independently a covalent bond, -O-, -S- or -NR-; 

each occurrence of R (without a further alphanumeric superscript) is independently hydrogen, or a 
5 substituted or unsubstituted aliphatic, heteroaliphatic, aryl, or heteroaryl moiety; 



each occurrenc^>f R 1 is independently a substituted or unsubstituted aliphatic, heteroaliphatic, aryl, or 
heteroaryl moiet^or, except in YR 1 moieties in which Y is a covalent bond, R 1 may also be H; 

1 0 each occurrence of R 2 independently R 1 , -PCKYR 1 )(YR 1 ), -S0 2 (YR 1 ) or -C(0)(YR 1 ) 

each occurrence of R 3 independently represents from 0-3 substituents independently selected from the 
group consisting of halogen; R, ^SR, -CO(YR), acylamino, amido, amidino, cyano, nitro, azido, sulfonyl, 
sulfoxide sulfate, sulfonate, sulfann^yl, sulfonamido, and substituents of Series II; 
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each occurrence of G is independently -OV -S-, -NR- or M x ; 

each occurrence of M is independently a substituted or unsubstituted methylene moiety, and any M-M' 
moiety may be electronically saturated or unsatuhated; 

each occurrence of x is independently an integer from\ - 6; and, 

each occurrence of My is independently a methine group on^ lower alkyl moiety which contains a 
methine group and optionally may be further substituted. 
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6. The compound of formula (I) (or a pharmaceutical^ acceptable derivative thereof): 



NHR B 



R* 



(I) 



wherein 

R A is hydrogen, or an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety; 

comprises an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety bearing at least one a 
substituent of Series lib: 
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"GR 2 



l 



G' 



GR 2 Y^G' 



YR 
K 

I 



YR 



K 



"M X R 2 



R Y— 



YR 



K 

II^YR 1 

P 



K 

R 6 — P> 
YR 1 



/ /N|y' 



;r 2 



lib 



R c is hydrogen, halogen, an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, or -ZR ( 
wherein Z is -O, -S-, or NR, whenein each occurrence of R without a further alphanumeric superscript is 
independently hydrogen, or a subsisted or unsubstituted aliphatic, heteroaliphatic, aryl, or heteroaryl 
moiety; 

R D is hydrogen, halogen, an ali^atic, heteroaliphatic, aryl, or heteroaryl moiety, or -ZR; 
wherein in each of the foregoing gimips each aliphatic or heteroaliphatic moiety may be 
branched or unbranched, cyclic or acyclic and substituted or unsubstituted, and each aryl and heteroaryl 
moiety may be substituted or unsubstituted; 



with the proviso that (1) R D is a moiety othetahan one comprising a substituted or 
unsubstituted arylene moiety (in which up to two methinte carbons may be replaced by nitrogen 
1 5 atoms), a C3-7 cycloalkylene moiety (which may contain nitttogen atoms in place of up to two ring 
carbons), an indanylene moiety, or a 1 ,2,3,4-tetrahydronaphtnylene moiety; or (2) R D is a moiety 
other than one terminating in a cyano group or in an N-substitute^ or unsubstituted amino, amidino, 
guanidino or guanidinoalkyl group. 
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The compound of formula (la) (or a pharmaceutical^ acceptable^Jerivative thereof): 




(la) 

wherein 

25 R A is hydrogen, or an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety; 

R B comprises an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety bearing at least on^a 
substituent of Series lib: 
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S 

II 

YR 1 
K 



*M X R' 



R 1 Y — R 2 



K 



K 



7; 

YR 1 



YR 



'YR 1 



R 6 — 



YR 



if 



R c is hydrogen, halogen, an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, or -ZR, 
wherein 2 is -O-, -S-, or NR, wrterein each occurrence of R without a further alphanumeric superscript is 
independently hydrogen, or a substituted or unsubstituted aliphatic, heteroaliphatic, aryl, or heteroaryl 
moiety; and, 

R D is hydrogen, halogen, an aWiatic, heteroaliphatic, aryl, or heteroaryl moiety, or -ZR; 
wherein in each of the foregoing groups each aliphatic or heteroaliphatic moiety may be 
branched or unbranched, cyclic or acyclic and >ybstituted or unsubstituted, and each aryl and heteroaryl 
moiety may be substituted or unsubstituted. 




8. The compound of formula (I) (or a pharmaceutically acceptable derivative thereof): 




(I) 

wherein 

R A is hydrogen, or an aliphatic, heteroaliphatic, aryl, or heteroaryl moieW; 
R B comprises an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety bearing at least one a 
substituent of Series Mb: 
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YR 1 




1 



, t 



I 



K 



YR 1 
K K 



if 



K 



||\ II II II H/YR 1 H 

\ R6 R6 YR 1 ^ YR 1 ^ 



R 6 — R 2 



lib 
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R c is hydrogen, halogen, an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, or -ZR, 

i each occurrence of R without a further alphanumeric superscript is 



unsubstituted aliphatic, heteroaliphatic, aryl, or heteroaryl 
sin R is a moiety which does not terminate in a cyano 



wherein Z is -O-, -S-, or NR, wherein 
independently hydrogen, or a substituted 
moiety; 

RO js hydrogen, halogen, or -YR, 
group or in an N-substituted or unsubstituted amW amidino, guanidino or guanidinoalkyl group; 

wherein in each of the foregoing groups each aliphatic or heteroaliphatic moiety may be 
branched or unbranched, cyclic or acyclic and substituted or unsubstituted, and each aryl and heteroaryl 
moiety may be substituted or unsubstituted except as provided to the contrary. 



The compound of formula (la) (or a pharmaceutical^ acceptable derivative thereof) 




wherein 

R A is hydrogen, or an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety; 
comprises an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety bearing at 
substituent of Series Mb: 



one a 
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GR 2 



R 6 R 6 



s 



f 



"*M X R 2 



YR 
K 



/ 1 Mf 

YR 1 r 



K 



1 " 
R 1 Y— P 



YR 



VR. I' 



YR 1 



R 6 — P v 



YR 



R c is hydrogen, halogen, aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, or -ZR, 
wherein Z is -O, -S-, or NR, wherein each occurrence of R without a further alphanumeric superscript is 
independently hydrogen, or a substituted^ unsubstituted aliphatic, heteroaliphatic, aryl, or heteroaryl 
moiety; 

wherein in each of the foregoing groups each aliphatic or heteroaliphatic moiety may be 
branched or unbranched, cyclic or acyclic and substituted or unsubstituted, and each aryl and heteroaryl 
moiety may be substituted or unsubstituted except as provided to the contrary. 

10. The compound of formula (I) (or a pharmaceuticals acceptable derivative thereof): 



the moieties of Series II: 
K 



^C^YR 1 



YR' 




wherein 

R A is hydrogen, or an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety 

is an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety which comprises one or more of 
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or is one of the moieties of Series III: 
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2 ^ PO(YR 1 )(YR 1 ) R 2 ' PO(YR 1 )(YR 1 ) 
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P0(YR1)(YR1) " ^"po^i)^ 



R' PO(YFT)(YR') 



R c is hydrogen, halogen, an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, or -ZR f 
wherein Z is -O-, -S-, or NR, wherein each occurrence of R without a further alphanumeric superscript is 
independently hydrogen, or a substituted or un^ubstituted aliphatic, heteroaliphatic, aryl, or heteroaryl 
moiety; 

R D is hydrogen, halogen, or -YR, wherein F5\s a moiety which does not terminate in a cyano 
group or in an N-substituted or unsubstituted amino, ar™dino, guanidino or guanidinoalkyl group; 

wherein in each of the foregoing groups each aliphatic or heteroaliphatic moiety may be 
branched or unbranched, cyclic or acyclic and substituted or uns^ubstituted, and each aryl and heteroaryl 
moiety may be substituted or unsubstituted; 



with the proviso that (1) at least one of R A , R c or R D comprises a phosphorus-containing 
1 5 moiety; (2) R c is covalently attached through a C-C bond to the carbon atom at ring position 2 of the 
purine ring system; or (3) R B comprises a phosphorus-containing moiety other than -P(0)R-'R-' where R- 1 
and R J ' are independently OH, alkoxy, arylalkoxy, aryloxy, alkylcarbonyloxy-alRoxy, 
arylalkylcarbonyloxyalkoxy, NR k R k ', mono- or di-alkylaminocarbonylmethyloxy, (o^aryl- 
alkylaminocarbonylmethyloxy, arylamino, a D- or L- amino acid, N-alkyl)piperidine-4y(oxy, 2- 
20 methylsulfonylethoxy, 1,3 thiazole-2-ylmethyloxy, 3-pyridylmethyloxy, or 2-((di-alkyl)lmino)ethoxy, 
where R k is H, alkyl, cycloalkyl, cycloalkylalkyl, or aryl or arylalkyl (1-5 carbon atoms of tt^e aryl ring 
may be replaced with N, O or S), or R k and R k ' together with the atoms that connect therV form a ring 
system (which can also contain additional N, O or S atoms and which can be saturated or unsfltu rated). 



25 11. The compound of formula (la) (or a pharmaceutical^ acceptable derivative thereof): 
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whereitv 

is hydrogen, or an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety; 
R B is an aliphaoc. heteroaliphatic, aryl, or heteroaryl moiety which comprises one or more of 



the moieties of Series II 
K 




R 2 M x i 



a II j_ R 3 j^r y %rr t- r3 

^IT^N |_X jL r3 r2 MxG N PO(YR 1 )(YR 1 ) V^r^pofYR^CGR 2 ) 

J R 2 '^^N < ^^PO(YR 1 )(YR 1 ) \ 



R r PO(YR 1 )(YR 1 ) 



m 
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R c is hydrogen, halogen, an aliphatic, heteroaliphatic, aryl, or heteroaryl moiet^. or -ZR, 
wherein Z is -O-, -S-, or NR, wherein each occurrence of R without a further alphanumeric superscript is 
independently hydrogen, or a substituted or unsubstituted aliphatic, heteroaliphatic, aryl, or R^teroaryl 
moiety; and, 

wherein in each of the foregoing groups each aliphatic or heteroaliphatic moiety may be 
branched or unbranched, cyclic or acyclic and substituted or unsubstituted, and each aryl and heteroafyl 
moiety may be substituted or unsubstituted; 



20 
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with the proviso that (1) at least one of R A and R c comprises a phosphorus-containing moiety; 
R c is covalently attached through a C-C bond to the carbon atom at ring position 2 of the purine 
ring^ystem; or (3) R B comprises a moiety other than -P(0)R J R J ' where R J and R J ' are independently 
OH, alkW, arylalkoxy, aryloxy, alkylcarbonyloxy-alkoxy, arylalkylcarbonyioxyalkoxy, NR k R k ', mono- or 
di-alkylamntocarbonylmethyloxy, (di-aryl-alkylaminocarbonylmethyloxy, arylamino, a D- or L- amino acid, 
N-alkyl)piperictae-4yloxy, 2-methylsulfonylethoxy, 1,3 thiazole-2-ylmethyloxy, 3-pyridylmethyloxy, or 2- 
((di-alkyl)amino)eVioxy, where R k is H, alkyl, cycloalkyl, cycloalkylalkyl, or aryl or arylalkyl (1-5 carbon 
atoms of the aryl rirtamay be replaced with N ( O or S), or R k and R k ' together with the atoms that 
connect them form a ntaj system (which can also contain additional N, O or S atoms and which can be 
saturated or unsaturated; 




12. The compound of forrntila (I) (or a pharmaceutical^ acceptable derivative thereof): 




wherein 

R A is hydrogen, or an aliphatic, heteroaliphaticWyl, or heteroaryl moiety; 

R B is an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety which comprises one or more 
phosphorus-containing moieties; 

is a branched, unbranched or cyclic alkyl group bearing one or more substitutents; a 
branched, unbranched or cyclic alkoxy moiety substituted with one^r more OR, NRR' ( or substituted aryl 
moieties; a branched, unbranched or cyclic alkene or alkenoxy moietjAwhich may be optionally 
substituted with one or more substituents; or NRR' where R and R' are independently selected from 
substituted or unsubstituted aliphatic and substituted aryl moieties; 

R D is hydrogen, halogen, or -YR, wherein R is a moiety which doeknot terminate in a cyano 
group or in an N-substituted or unsubstituted amino, amidino, guanidino or guanidinoalkyl group; 

wherein in each of the foregoing groups each aliphatic or heteroaliphatic moiety may be 
branched or unbranched, cyclic or acyclic and substituted or unsubstituted, and eachNajyl and heteroaryl 
moiety may be substituted or unsubstituted; 

with the proviso that (1) at least one of R A , R c or R D comprises a phosphorus-containing 
moiety; (2) R c is covalently attached through a C-C bond to the carbon atom at ring position^ of the 
purine ring system; or (3) R B comprises a phosphorus-containing moiety other than -P(0)R J R J wn,ere R J 
and R J ' are independently OH, alkoxy, arylalkoxy, aryloxy, alkylcarbonyloxy-alkoxy, 
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^arylalkylcarbonyloxyalkoxy, NR k R k ', mono- or di-alkylaminocarbonylmethyloxy, (di-aryl- 
an^aminocarbonylmethyloxy, arylamino, a D- or L- amino acid, N-alkyl)piperidine-4yloxy, 2- 
metK^sulfonylethoxy, 1 ,3 thiazole-2-ylmethyloxy, 3-pyridylmethyloxy, or 2-((di-alkyl)amino)ethoxy, 
where rKus H, alkyl, cycloalkyl, cycloalkylalkyl, or aryl or arylalkyl (1-5 carbon atoms of the aryl ring 
may be replaced with N, O or S) f or R k and R k ' together with the atoms that connect them form a ring 
system (which>an also contain additional N, O or S atoms and which can be saturated or unsaturated). 



13. The compound of formula (I) (or a pharmaceutically acceptable derivative thereof): 
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(I) 

wherein 

R A is hydrogen; halogen; alkenyl; alkynyl^lkyl-; -alkylaryl where the aryl group contains at 
least one substituent, R 3 ; -alkylheteroaryl which mayS^e optionally subsituted; or a substituted aryl or 
optionally substituted heteroaryl moiety; 

R B is an aliphatic, heteroaliphatic, aryl, or heteroafyl moiety which comprises one or more 
phosphorus-containing moieties; 

R c is hydrogen; halogen; an aliphatic, heteroaliphatic, S^l, or heteroaryl moiety; or -ZR, 
wherein Z is -O-, -S-, or NR, wherein each occurrence of R without ^further alphanumeric superscript is 
independently hydrogen, or a substituted or unsubstituted aliphatic, rre^eroaliphatic, aryl, or heteroaryl 
moiety; 

R D is hydrogen, halogen, or -YR, wherein R is a moiety which does not terminate in a cyano 
group or in an N-substituted or unsubstituted amino, amidino, guanidino or guanidinoalkyl group; 

wherein in each of the foregoing groups each aliphatic or heteroaliphatikmoiety may be 
branched or unbranched, cyclic or acyclic and substituted or unsubstituted, and eacr^aryl and heteroaryl 
moiety may be substituted or unsubstituted; 



with the proviso that (1) at least one of R A , R c or R D comprises a phosphorus-coritainmg 
30 moiety; (2) R c is covalently attached through a C-C bond to the carbon atom at ring positioV 2 of the 
purine ring system; or (3) R B comprises a phosphorus-containing moiety other than -P(0)R J R J v^here R J 
and R J ' are independently OH, alkoxy, arylalkoxy, aryloxy, alkylcarbonyloxy-alkoxy, 
arylalkylcarbonyloxyalkoxy, NR k R k ' , mono- or di-alkylaminocarbonylmethyloxy, (di-aryl- 
alkylaminocarbonylmethyloxy, arylamino, a D- or L- amino acid, N-alkyl)piperidine-4yloxy, 2- 
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sthylsulfonylethoxy, 1,3 thiazole-2-ylmethyloxy, 3-pyridylmethyloxy, or 2-((di-alkyl)amino)ethoxy, 
whefceR k is H, alkyl, cycloalkyl, cycloalkylalkyl, or aryl or arylalkyl (1-5 carbon atoms of the aryl ring 
may be\eplaced with N, O or S), or R^ and R k ' together with the atoms that connect them form a ring 
system (w%ich can also contain additional N, O or S atoms and which can be saturated or unsaturated). 



14. The compound of formula (I) (or a pharmaceutical^ acceptable derivative thereof): 



NHR E 




10 \ (I) 

wherein 

R A is hydrogen, or an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety; 

R B is an aliphatic, heteroaliphatic, aryt^or heteroaryl moiety which comprises one or more 
phosphorus-containing moieties; 
15 R c is hydrogen, halogen, an aliphatic, het^oaliphatic, aryl, or heteroaryl moiety, or -ZR, 

wherein Z is -O-, -S-, or NR, wherein each occurrence oi\R without a further alphanumeric superscript is 
independently hydrogen, or a substituted or unsubstitutee^aliphatic, heteroaliphatic, aryl, or heteroaryl 
moiety; 

R D is hydrogen, halogen, or -YR, wherein R is a moilty^which does not terminate in a cyano 
20 group or in an N-substituted or unsubstituted amino, amidino, guanidino or guanidinoalkyl group; 

at least one of R A , R B and R c also contains an independently selected phosphorus-containing 

moiety; 

wherein in each of the foregoing groups each aliphatic or hetercfeliphatic moiety may be 
branched or unbranched, cyclic or acyclic and substituted or unsubstituted,^nd each aryl and heteroaryl 
25 moiety may be substituted or unsubstituted; 



with the proviso that in compounds in which R c is H, OH, halogen, alkoxy or cycloalkoxy 
groups of 1 to 6 carbon atoms (which alkoxy and cycloalkoxy groups can be substituted with phenyl) or 
amine, which can be substituted with phenyl or with alkyl or cycloalkyl groups of 1 to \ carbon atoms, 
30 and R A is benzyl, phenyl or C1-4 alkyl, optionally substituted with oxygen (e.g. in the forbj of an ether 
or alcohol), R B is a moiety other than a heteroatom- and halogen-substituted derivative ona 3 to 8 
carbon cycloalkyl, a 1 to 10 carbon alkyl, a 6 to 1 3 carbon aryl, or a 7 to 14 carbon aralkyl moiety in 
which the heteroatom is selected from N, P, S and O 
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compound of formula (I) (or a pharmaceutical^ acceptable derivative thereof): 



10 



1 5 



20 



R 1 Y — Pv. ^R 2 

2 




R 2 ^ PO(YR 1 )(YR 1 ) V? PO(YR 1 )(YR 1 ) 



PO(YR 1 )(GR 2 ) 



R 2 POfYR'XYR 1 ) 



is hydrogen, halogen, an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, or -ZR, 
wherein Z is -0-, -S-, or NR, wherein each occurrence of R without a further alphanumeric superscript is 
independently hydrogen, or a substituted or unsubstituted aliphatic, heteroaliphati^ aryl, or heteroaryl 
moiety; 

R D is hydrogen, halogen, or -YR, wherein R is a moiety which does not terminate in a cyano 
group or in an N-substituted or unsubstituted amino, amidino, guanidino or guanidinoalkylkgroup; 
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at least one of R A , R B and R c also contains an independently selected phosphorus-containing 



moie 



whereirivin each of the foregoing groups each aliphatic or heteroaliphatic moiety may be branched or 
unbrancheV cyclic or acyclic and substituted or unsubstituted, and each aryl and heteroaryl moiety may 
be substituteoVpr unsubstituted. 



16. 



The compounoW formula (I) (or a pharmaceutical^ acceptable derivative thereof): 
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(I) 

wherein 

R A is hydrogen, or an aliphatic, heteroaltohatic, aryl, or heteroaryl moiety; 

R B is an aliphatic, heteroaliphatic, aryl, or Ire^eroaryl moiety which comprises one or more 
phosphorus-containing moieties; 

RC is a branched, unbrranched or cyclic alkyl grofcnp bearing one or more substitutents; a 
branched, unbranched or cyclic alkoxy moiety substituted vvrtfi one or more OR, NRR', or substituted aryl 
moieties; a branched, unbranched or cyclic alkene or alkenoxy rtopiety which may be optionally 
substituted with one or more substituents; or NRR' where R and Rtare independently selected from 
substituted or unsubstituted aliphatic and substituted aryl moieties^ 

is hydrogen, halogen, or -YR, wherein R is a moiety which\does not terminate in a cyano 
group or in an N-substituted or unsubstituted amino, amidino, guanidino o\guanidinoalkyl group; 

at least one of R A , R B and R c also contains an independently selected phosphorus-containing 

moiety; 

wherein in each of the foregoing groups each aliphatic or heteroaliphatic moiety n^ay be branched or 
unbranched, cyclic or acyclic and substituted or unsubstituted, and each aryl and heteroaryl moiety may 
be substituted or unsubstituted. 



30 17. The compound of formula (I) (or a pharmaceutical^ acceptable derivative thereof): 
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(I) 

wherein 

R A is hydrogen; halogen; alkenyl; alkynyl; alkyl- or alkenyl-aryl where the aryl group contains 
at least one substitOent, R 3 ; or a substituted aryl or heteroaryl moiety;]R B is an aliphatic, 
heteroaliphatic, aryl, ortaeteroaryl moiety which comprises one or more phosphorus-containing moieties; 

R c is hydrogen, Halogen, an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, or -ZR, 
wherein Z is -O, -S-, or NR, wherein each occurrence of R without a further alphanumeric superscript is 
independently hydrogen, or a substituted or unsubstituted aliphatic, heteroaliphatic, aryl, or heteroaryl 
moiety; 

R D is hydrogen, halogen, orVR, wherein R is a moiety which does not terminate in a cyano 
group or in an N-substituted or unsubstituted amino, amidino, guanidino or guanidinoalkyl group; 

at least one of R A , R B and R c also cc\tains an independently selected phosphorus-containing 

moiety; 

wherein in each of the foregoing groups each aliphatic or heteroaliphatic moiety may be branched or 
unbranched, cyclic or acyclic and substituted or unsubstituted, and each aryl and heteroaryl moiety may 
be substituted or unsubstituted; 
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1 8. The compound of any of of claims 1 to 1 7 in which R D \ i H or halo. 

19. The compound of any of of claims 1 to 18 in which the phosphorus-containing moiety of IS 
present on an aryl or heteroaryl ring system. 



20. The compound of any of of claims 1 to 19 in which is lower aliphatic, and may be branched 
25 or unbranched, cyclic or acyclic, and optionally substituted with one or more substituents selected from 
a lower aliphatic group (which may be substituted or unsubstituted), -OR, -SR, -NRg', -C(0)YR, and 
-Y-C(0)Y'R, where Y is O, 5, NR, or a bond and R is H or a substituted or unsubstitute\aliphatic, 
heteroaliphatic, aryl, or heteroaryl moiety. 



30 21 . The compound of claim 20 in which R A is lower aliphatic which may be substituted with orte or more 
hydroxy, alkoxy, aralkoxy, carbamyl, amino, substituted amino, acyl, cyano, halogen, nitro or suffo 
groups, and/or with one or more alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclic, aryloxy or araTM 
moieties which may themselves be substituted with one or more hydroxy, alkoxy, aralkoxy, carbamyl 
amino, substituted amino, acyl, cyano, halogen, nitro or sulfo groups. 
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12. The compound of claim 20 in which R A is Mx-aryl or Mx-heterocycle where M is a substituted 
or%nsubstituted methylene, x is an integer from 1 to 6, the aryl moeity may bear one or more 
substiu^ents, and the heterocycle is a substituted or unsubstituted, aromatic or nonaromatic 
heterocyclic moiety comprising a 5- to 7-membered ring bearing one or more heteroatoms. 

f 

23. The ccVipound of claim 21 wherein M x is methylene, ethylene or propylene, and the aryl 
moiety is o- f m-, c\p-hydroxy-, 2,3-dihydroxy-, 2,4-dihydroxy-, 2,5-dihydroxy-, 3,4-dihydroxy-, or 3,5- 
dihydroxyphenyl. 




24. The compound 
heteroaliphatic, aryl, or 



hete 



ny of claims 1 to 23, wherein is -OR, where R is H, aliphatic, 
iparyl . 



25. The compound of any of\daims 1 to 23, wherein R c is -R, -NR or -OR in which R is CI -C8 

1 5 aliphatic, which may be branched orVunbranched, cyclic or noncyclic, and which may be substituted with 
one or more hydroxy, alkoxy, aralkox\carbamyl, amino, substituted amino, acyl, cyano, halogen, nitro 
or sulfo groups, and/or with one or moreyikyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclic, aryloxy or 
aralkyl moieties which may themselves beVibstituted with one or more hydroxy, alkoxy, aralkoxy, 
carbamyl, amino, substituted amino, acyl, cya\o, halogen, nitro or sulfo groups. 

20 

26. The compound of any of claims 1 to 23, w-herein R comprises a C1 -C8 aliphatic moiety 
substituted with one or more groups selected from tW following: a substituted or unsubstituted amine 
or 5- to 7-membered heterocyclic moiety, which may itself be optionally substituted. 

25 27. The compound of any of claims 1 to 26 in which :omprises 

Q 

v- 

F^O 

wherein each R 1 is independently H, alkyl, arylalkyl, aryl or a prodrug mbiety. 
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28. The compound of any of claims 1 to 26 in which R& comprises 

. i % 

wherein each R 1 is independently H, alkyl, arylalkyl, aryl or a prodrug moiety. 
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29. 



compound of any of claims 1 to 26 in which R B comprises 

O O 
II II 



10 




YR' 



YR 



:yr 1 



wherein each R 1 is independently H, alkyl, arylalkyl, aryl or a prodrug moiety. 



30. The compound of any of\aims 1 to 26 in which comprises 

V 

R 6 

wherein each is independently alkyl, arylajkyl, aryl or a prodrug moiety 



15 31. The compound of any of claims 1 to 26 in wJiich R B comprises 





20 



wherein R 1 is H, alkyi, arylalkyl or a prodrug moiety and R 6 is aliphatic, heteroaliphatic, aryl, or 
heteroaryl or a prodrug moiety. 



32. The compound of any of claims 1 to 26 in which R B comprises 

O 
II 

.P. 



■ a 



25 wherein each R 6 is independently aliphatic, heteroaliphatic, aryl, or heteroaryl or a prodrug moiety. 



33. The compound of any of claims 1 to 26 in which R B comprises 
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O o 

II ? 



YR 1 YR1 

whereineach R 1 is H ( alkyl, arylalkyl or a prodrug moiety, and Y and M are as defined previously. 



5 34. The compoWid of any of claims 1 to 26 in which comprises 



vd1^ YR 1 




o o 

II 

YR 1 

wherein each R 1 is independently ]\h, alkyl, arylalkyl, aryl or a prodrug moiety and R is aliphatic, 
heteroaliphatic, aryl, or heteroaryl. 



35. The compound of any of claims 3, 6, A§ or 9 in which R B comprises one of the following 
structures 



K 

II 



I 

I _,R 



YR 



in place of a substituent of Series I la or lib, 

wherein each occurrence of each of the following is as indicated: 

G is O, S, NR or M x ; 

K is O or S; 

Y is O, S, NR or a chemical bond linking R 1 to P; 
R 1 is H, alkyl, arylalkyl or a prodrug moiety; 
M is substituted or unsubstituted methylene; 
x is an integer from 1 to 6; and, 
R 2 is R 1 , PKCYR 1 KYR 1 ), -SC>2(YR 1 ) or -QOXYR 1 ). 
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36. A compound of formula (lb) (or a pharmaceutical^ acceptable derivative thereof): 
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wherein 

R A is hydrogenSor an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety; 

R c is hydrogen, halogen, an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, or -ZR, 
wherein Z is -O-, -S-, or NR, whWin each occurrence of R without a further alphanumeric superscript is 
independently hydrogen, or a substituted or unsubstituted aliphatic, heteroaliphatic, aryl, or heteroaryl 
moiety; 

R D is hydrogen, halogen, an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, or -ZR; 
R** is selected from the moieties of series II: 



M X R 2 




R 2 PO(YR 1 )(YR 1 ) 



R 2 N ^PO(YR 1 )(YR 1 ) 
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R 3 represents from 0-3 substituents independently selected from the group consisting of 
halo5\n; R, -GR, -CO(YR), acylamino, amido, amidino, cyano, nitro, azido, sulfonyl, sulfoxido, sulfate, 
sulfonate sulfamoyl, sulfonamide, and substituents of Series II; 

wherein in each of the foregoing groups each aliphatic or heteroaliphatic moiety may be 
branched or unotanched, cyclic or acyclic and substituted or unsubstituted, and each aryl and heteroaryl 
moiety may be suo^tituted or unsubstituted; 
with the following provisos: 

(A) (1) R D is a moiety othe^han one comprising a substituted or unsubstituted arylene moiety (in 
which up to two methine carBons may be replaced by nitrogen atoms), a C3-7 cycloalkylene moiety 
(which may contain nitrogen atofcns in place of up to two ring carbons), an indanylene moiety, or a 
1,2,3,4-tetrahydronaphthylene moWy; or (2) R D is a moiety other than one terminating in a cyano 
group or in an N-substituted or unsubsWtuted amino, amidino, guanidino or guanidinoalkyl group; 



(B) in compounds in which R c is H, OH, halogen, alkoxy or cycloalkoxy groups of 1 to 6 carbon atoms 
(which alkoxy and cycloalkoxy groups can be substituted with phenyl) or amine, which can be 
substituted with phenyl or with alky! or cycloalkyKgroups of 1 to 6 carbon atoms, and R A is benzyl, 
20 phenyl or CI -4 alkyl, optionally substituted with oxyfe^n (e.g. in the form of an ether or alcohol), IS 
a moiety other than a heteroatom- and halogen-substittjted derivative of a 3 to 8 carbon cycloalkyl, a 1 
to 10 carbon alkyl, a 6 to 13 carbon aryl, or a 7 to 14 carbon aralkyl moiety in which the heteroatom is 
selected from N, P, S and O; and . 
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(C) (1) at least one of R A , R c or R D comprises a phosphorus<ontaiWig moiety; (2) R c is covalently 
attached through a C-C bond to the carbon atom at ring position 2 omhe purine ring system; or (3) 
comprises a phosphorus-containing moiety other than -P(0)R J R J ' whereV and R J ' are independently 
OH, alkoxy, arylalkoxy, aryloxy, alkylcarbonyloxy-alkoxy, arylalkylcarbonyloKyalkoxy, NR k R k , mono- or 
di-alkylaminocarbonylmethyloxy f (di-aryl-alkylaminocarbonylmethyloxy, arylamino, a D- or L- amino acid, 
N-alkyl)piperidine-4yloxy f 2-methylsulfonylethoxy, 1,3 thiazole-2-ylmethyloxy, 3\yridylmethyloxy, or 2- 
((di-alkyl)amino)ethoxy, where R k is H, alkyl, cycloalkyl, cycloalkylalkyl, or aryl or aVlalkyl (1-5 carbon 
atoms of the aryl ring may be replaced with N, O or S), or R k and R k ' together with \he atoms that 
connect them form a ring system (which can also contain additional N, O or S atoms anc^which can be 
saturated or unsaturated). 
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37. The compound (or a pharmaceuticaliy acceptable derivative thereof) of the formula : 
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wherein 

R A is hydrogen, or an^liphatic, heteroaliphatic, aryl, or heteroaryl moiety; 

R c is hydrogen, halogenVan aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, or -ZR, 
wherein Z is -O-, -S-, or NR, wherein\ach occurrence of R without a further alphanumeric superscript is 
independently hydrogen, or a substitute! or unsubstituted aliphatic, heteroaliphatic, aryl, or heteroaryl 
moiety; 

R D is hydrogen, halogen, an alipharic, heteroaliphatic, aryl, or heteroaryl moiety, or -ZR, with 
the proviso that R D does not terminate in a cya\o group or in an N-substituted or unsubstituted amino, 
amidino, guanidino or guanidinoalkyl group; and 

wherein in each of the foregoing groups each aliphatrte or heteroaliphatic moiety may be branched or 
unbranched, cyclic or acyclic and substituted or unsubstituted, and each aryl and heteroaryl moiety may 
be substituted or unsubstituted. 
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38, The compound (or a pharmaceutical^ acceptable derivative thereof) of the formula 




20 (I) 

wherein 

R A is hydrogen, or an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety; 
R c is hydrogen, halogen, an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, or -ZR, 
wherein Z is -O-, -S-, or NR, wherein each occurrence of R without a further alphanumeric superscript^ 
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independently hydrogen, or a substituted or unsubstituted aliphatic, heteroaliphatic, aryl, or heteroaryl 
moie 

iP is hydrogen, halogen, an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, or -ZR, with 
the proviso rtaat R D does not terminate in a cyano group or in an N-substituted or unsubstituted amino, 
amidino, guanidfeo or guanidinoalkyl group; and 

wherein in each of\he foregoing groups each aliphatic or heteroaliphatic moiety may be branched or 
unbranched, cyclic orscyclic and substituted or unsubstituted, and each aryl and heteroaryl moiety may 
be substituted or unsubsrituted. 



39. The compound (or a pharrqaceutically acceptable derivative thereof) of the formula 
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wherein 

R A is hydrogen, or an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety; 

R c is hydrogen, halogen, an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, or -ZR, 
wherein Z is -O-, -S-, or NR, wherein each occurrence of R without a further aTDhanumeric superscript is 
independently hydrogen, or a substituted or unsubstituted aliphatic, heteroa I i piratic, aryl, or heteroaryl 
moiety; 

R D is hydrogen, halogen, an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, or -ZR f with 
the proviso that R D does not terminate in a cyano group or in an N-substituted or unsuE^tituted amino, 
amidino, guanidino or guanidinoalkyl group; and 

wherein in each of the foregoing groups each aliphatic or heteroaliphatic moiety may be branched or 
unbranched, cyclic or acyclic and substituted or unsubstituted, and each aryl and heteroaryl mo\ty may 
be substituted or unsubstituted. 
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40. A composition containing a compound of any of claims 1 to 39 and one or more 
pharmaceutical^ acceptable excipient or additive. 
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41. NyA pharmaceutical preparation comprising at least one compound of any of claims 1 to 39 or a 
pharmaceitocallly acceptable derivative thereof, as inhibitors of bone resorption by osteoclasts, as 
inhibitors of titoor growth and tumor metastasis, for the treatment and prophylaxis of diseases or 
undesirable condinons which are mediated by a kinase inhibited by said compound, and at least one 
pharmaceutical^ acceptable excipient or additive. 
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42. A pharmaceutical preparation comprising at least one compound of any of claims 1 to 39 or a 
pharmaceutical!^ acceptable derivative thereof, and at least one pharmaceutical^ innocuous excipient 
or additive. 

43. A method for inhibiting bone resorptions, inhibiting tumor growth and/or tumor metastasis, or 
for the treatment and prevention of diseases or\undesirable conditions which are mediated by a kinase 
inhibited by compound of any of claims 1 to 39, ^mprising administering a therapeutically effective 
amount of said compound or a pharmaceutical!^ acceptable derivative thereof to a human or animal in 
need thereof. 
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44. A method for inhibiting bone resorption by osteoclasts^omprising administering a 
therapeutically effective amount of a compound of any of claims 1 tjo 39, or a pharmaceutical!^ 
acceptable derivative thereof, to a human or animal in need thereof. 

45. A method for inhibiting tumor growth and/or tumor metastasis, conWising administering a 
therapeutically effective amount of a compound of any of claims 1 to 39, or a pharmaceutical I ly 
acceptable derivative thereof, to a human or animal in need thereof. 



25 46. A method for the treatment and prophylaxis of diseases which are mediated by aJcinase 

inhibited by a compound of any of claims 1 to 39, comprising administering a therapeutical Ineffective 
amount of said compound, or a pharmaceuticallly acceptable derivative thereof, to a human or a^mal in 
need thereof. 
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